; and the Adolescent and Young Adult Health Outcomes and Patient Experience (AYA HOPE) Study Collaborative Group BACKGROUND: The objective of this study was to explore the psychosocial impact of cancer on newly diagnosed adolescent and young adult (AYA) cancer patients. METHODS: This was a population-based, multicenter study of 523 newly diagnosed AYA survivors (ages 15-39 years) of germ cell cancer (n ¼ 204), non-Hodgkin lymphoma (n ¼ 131), Hodgkin lymphoma (n ¼ 142), acute lymphocytic leukemia (n ¼ 21), or sarcoma (n ¼ 25) from 7 National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) registries. Age at diagnosis was categorized into 3 groups (ages 15-20 years, 21-29 years, and 30-39 years). RESULTS: Respondents (43% response rate), on average (AEstandard deviation), were aged 29 ¼ 6.7 years, and most patients (80.1%) were not receiving treatment at the time the completed the survey. With modest differences between the age groups, the most prevalent areas of life impacted in a negative way were financial, body image, control over life, work plans, relationship with spouse/significant other, and plans for having children. Endorsement of positive life impact items also was evident across the 3 age groups, particularly with regard to relationships, future plans/goals, and health competence. CONCLUSIONS: The current results indicated that there will be future need for interventions targeting financial assistance, body image issues, relationships, and helping AYAs to attain their education objectives.
INTRODUCTION
Adolescents and young adults (AYAs) are in a challenging period of psychosocial development as they navigate the many tasks associated with this phase of life, such as education and career attainment, dating, family relationships, and developing a healthy body image.
1,2 A diagnosis of cancer as an AYA can significantly disrupt or delay achieving these developmental milestones. 3, 4 At the same time, there is the potential for positive, life-affirming experiences as a result of a diagnosis of cancer as an AYA. 5, 6 Studies of pediatric cancer survivors and older adults with cancer clearly demonstrate that cancer and its treatment can affect a variety of life domains, including work, education, and family. [7] [8] [9] [10] [11] However, little is known about the negative and positive psychosocial impact of being diagnosed with cancer as an AYA, a time of profound development and maturation.
In 2005, the National Cancer Institute (NCI) partnered with LiveStrong to conduct a progress review group that would address the research and cancer care needs of AYAs (ages 15-39 years) . 12 This resulted in a report that provided specific recommendations, including the need to 1) identify the characteristics that distinguish the unique cancer burden in AYA patients, and 2) create the tools to study AYA cancers. Despite these recommendations, the majority of extant research has focused on biologic correlates of health outcomes or strategies to increase enrollment in cancer clinical trials for patients in this age group, 13, 14, 15 with less attention given to the psychosocial impact of being diagnosed during adolescence and young adulthood.
In a study of body image and social adjustment in 21 adolescents with cancer and healthy controls, body image was rated more negatively in cancer patients, and this negative rating was more pronounced with longer time after treatment. 16 Another study of health care needs of 37 patients with cancer ages 18 to 44 years suggested that patients desire treatment decisions that take into account the risks to successfully achieving the developmental tasks that face this population, such as education, family planning, career development, and employment. 17 A study of health and supportive care needs of 1088 AYAs (ages 18-39 years) with cancer indicated that having adequate health insurance, support from family and friends, and information about fertility were the most salient for this group. 18 Finally, a qualitative study of 14 young adults (ages 14-22 years) recently diagnosed with cancer identified family support, belief in God, and belief in one's own personal resources as the most important sources of support. 19 However, although these studies have added to the almost nonexistent body of knowledge with regard to psychosocial issues of being diagnosed with cancer as an AYA, the generalizability of these findings are limited by convenience sampling and small sample sizes.
To address some of the gaps in the literature, the Adolescent and Young Adult Health Outcomes and Patient Experience (AYA HOPE) Study 20 was formed. AYA HOPE used data from the NCI's Surveillance, Epidemiology and End Results (SEER) population-based registries to determine the feasibility of collecting patient consent, medical records, and survey data from recently diagnosed AYA cancer patients in population-based community settings. The objectives of the current article were 1) to identify the negative and positive impact of cancer on developmental aspects of adolescence and young adulthood, and 2) to examine these impacts according to stage of development (age at diagnosis). Understanding psychosocial issues from a developmental perspective can inform the development of age-appropriate interventions that promote adjustment and coping.
MATERIALS AND METHODS

Participants and Procedures
Eligible AYA cancer patients were selected from 7 SEER registries if they were 1) ages 15 to 39 years at the time they were diagnosed with germ cell cancer, non-Hodgkin lymphoma (NHL), Hodgkin lymphoma (HL), acute lymphocytic leukemia (ALL), or sarcoma (Ewing, osteosarcoma, or rhabdomyosarcoma) between July 1, 2007 and October 31, 2008, 2) <14 months postdiagnosis; 3) residents of the study area; and 4) able to read English. The SEER registries used were Detroit, Seattle/Puget Sound, Los Angeles County, San Francisco/Oakland, Greater California (13 counties around Sacramento plus Orange County), and the states of Iowa and Louisiana. Institutional review board approval was obtained for the 7 registries and for the NCI. Recruitment details and methodology have been published elsewhere. 20 Of 1405 patients who were identified as potentially eligible, physicians refused access to 6 patients, 11 patients were identified as dead by their physician, 70 patients exceeded their 14-month eligibility date before contact, and 9 patients were ineligible. Eligible patients (n ¼ 1309) were mailed a cover letter; a brochure introducing the study; an overall study consent document; a paper survey; a web address for the online survey; a preaddressed, stamped return envelope for study materials; a LIVE-STRONG bracelet; and notification that they would receive $50 for completing and returning the survey. If the patient was a minor at the time of contact, the study materials were mailed to the parent/guardian and included a consent document requiring signatures from the parent/guardian and a signature of assent from the minor. Of the 1309 patients who were mailed the survey, 85 were further identified as ineligible, because they did not speak English or denied they had cancer, and 16 additional patients had died. In total, 523 patients completed the survey: 22.5% of surveys were completed online, 2% were completed by telephone, and 76% were completed by hard copy.
Measures
The AYA HOPE patient survey (available at: http://outcomes.cancer.gov/surveys/aya/ [accessed January 2, 2012]) included questions about sociodemographic characteristics, various barriers to and quality of health care, treatment and symptoms, insurance status, information and service needs, psychosocial impact of cancer, and quality of life. Because this report is 1 in a series of articles from the AYA HOPE study, the section below describes only the variables that were used in the current analysis. 
Life impact
To identify the positive and negative psychosocial impact of cancer, participants completed a modified version of the 18-item Life Impact Checklist. 7, 21 Nine of the 18 items were from the original checklist that was used in a study of breast cancer survivors, 21 and 9 items related to other life domains (body image, future goal setting, plans for education and work) were included that have been identified as important to AYA survivors of cancer. 18, 22 Individuals were asked to indicate the kind of overall impact cancer had on specific areas of their life based on the checklist. Response choices were based on a 6-point scale, and the choices were categorized as 0 (does not apply), 1 (very negative), 2 (somewhat negative), 3 (no impact), 4 (somewhat positive), and 5 (very positive).
Data Analysis
Descriptive analyses, including frequencies and percentages, are reported to describe the study respondents. To describe the impact of cancer on respondents, frequencies and percentages (positive, negative, no impact) are presented for the sample stratified by age group. Like previous research that used this impact checklist, 7 the very negative and somewhat negative response choices were collapsed into a single negative category. Similarly, very positive and somewhat positive response choices were combined to create a positive category. Percentages reported exclude the does not apply response option from the denominator, so that relevant items can be compared across age groups. Chi-square tests were conducted to examine statistically significant differences among each impact item comparing the younger age group (ages 15-20 years) and the older age group (ages 30-39 years) with the middle age group (ages 21-29 years).
RESULTS
Demographic and Disease Characteristics of Respondents
The final sample for analyses included 523 AYA survivors (43% response rate) of germ cell cancer (n ¼ 204), NHL (n ¼ 131), HL (n ¼ 142), ALL (n ¼ 21), and sarcoma (n ¼ 25). The average age of respondents (AEstandard deviation) was 29 AE 6.7 years ( Table 1) .
Analyses of responders versus nonresponders suggest that females were more likely to participate (P < .0001), and non-Hispanic black patients (P < .05) and Hispanic patients (P < .001) were less likely to respond than nonHispanic white patients. 20 Responses also varied by cancer site (P < .04) from 38% of ALL and sarcoma survivors to 51% for HL survivors.
Negative Life Impact Table 2 indicates the frequency with which respondents in the different developmental age groups perceived that their cancer experience had a negative impact on specific aspects of their life. With modest differences between the age groups, the most prevalent areas of life impacted in a negative way were: financial, body image, control over life, work plans, relationship with spouse/significant other, and plans for having children. Approximately twothirds of the groups ages 21 to 29 years and ages 30 to 39 years reported a negative impact (69.5% and 64.9%, respectively) on their financial situation. This was significantly higher than the 51.4% of those ages 15 to 20 years who reported a negative impact in this area (P < .01) The majority of AYAs in this study reported that cancer had a negative impact on the way they felt about the appearance of their body: 62.5% of the group ages 15 to 20 years, 59.6% of the group ages 21 to 29 years, and 61.5% of the group ages 30 to 39 years reported a negative impact in this area. Almost half of respondents (47.5%; with consistency across the 3 age groups) reported a negative impact of cancer on control over their lives. Similarly, approximately one-third of AYAs in all 3 age groups (ages 15-20 years, 33.8%; ages 21-29 years, 39.9%; and ages 30-39 years, 38.2%) reported that their cancer had a negative impact on their plans for work. Approximately 25% of the overall sample reported a negative impact on their relationship with spouse/significant other. In the group ages 15 to 20 years, almost 17% reported a negative impact on friendships. In addition, >50% of the sample reported that their cancer had a negative impact on their plans for having children.
Other significant differences in negative impact items for the younger age group compared with the middle age group were in plans for education (35.4% in the group ages 15-20 years vs 19.2%: P < .01) and sexual function/intimate relationships (40.4% in the group ages 15-20 years vs 57.8%; P < .01).
Positive Life Impact
Endorsement that the cancer experience had a positive impact on specific aspects of life was evident across the 3 age groups, particularly with regard to relationships, future plans/goals, and health competence ( Table 2) . More than 75% of respondents in the group ages 15 to 20 years reported a positive impact in their relationships with mothers (77.5%) and siblings (79.7%), and the latter was significantly greater than that observed in the group ages 21 to 29 years (61.3%; P < .01). Other relationships that were impacted in a positive way as a result of cancer in the group ages 15 to 20 years were their relationships with 
DISCUSSION
The current findings represent the largest populationbased, multisite study to date examining the psychosocial impact of being diagnosed with cancer as an AYA. The most prevalent negative life domains AYAs with cancer reported were specific to future plans (financial situation, plans for having children, plans for working) as well as body appearance and sense of control over life. Consistent with other studies of adult cancer survivors, 23, 24 AYAs in this study also reported that cancer had a positive impact in specific areas of their life. These findings demonstrate the coexistence (in the aggregate) of negative and positive psychosocial aspects of cancer in AYAs. Our findings also draw attention to specific psychosocial areas that may necessitate support and services to help AYAs minimize the negative consequences of cancer while promoting or supporting positive aspects during an already profound time of developmental change and turmoil.
The financial burden of cancer can be significant for individuals and families of all ages. However, it is likely that this strain is even greater for a young individual who is at the beginning stages of work and vocational development. Not only are there financial strains related to the cost of treatment and loss of pay resulting from time off from work (or delaying entry into the workforce), but AYAs have lower earnings 25 and have the highest uninsurance rate of any age cohort. 26 Thirty percent of young adults lack health insurance, compared with 17% of older adults (ages 30-64 years). 27 In a recent survey, two-thirds of young adults who had inadequate health coverage said they had forgone needed health care because of cost, including deciding not to fill a prescription, not consulting a physician when sick, or skipping a recommended test or treatment. 26 The cost of forgoing needed cancerrelated care could be dire for the AYA population.
Our findings support the limited research that has identified a negative relation between cancer and body image, 16, 28 supporting the need to address body image issues in the AYA population. Adolescence and young adulthood is a critical time of negotiating a healthy body image, and a diagnosis of cancer can exacerbate this already challenging developmental task. A poor body image can lead to low self-esteem and may affect the ability to form healthy peer and intimate relationships during young adulthood. 29 Several interventions have been successful in improving body image of obese AYAs 30 as well as survivors of adult cancers (breast and prostate), 31 but we were not able to locate any body image interventions that were developed specifically for the AYA cancer population. This is an important area for future research.
Another highly prevalent area of negative impact reported by all 3 groups was control over life. Lower perceived control over one's life has been related to lower treatment adherence in the general adult cancer population. 32 This finding is even more alarming, because adolescent patients are at the greatest risk of nonadherence to their cancer chemotherapy regimen. 33 In addition, it has been established that greater perceived control over one's life and the course of illness improves quality-of-life outcomes in the AYA population. 34 Clinicians working with AYAs should try to foster a sense of control over aspects of the environment that are within a patient's control, such as treatment adherence, follow-up care, and health-promoting activities (eg, healthy diet and physical activity), that may reduce risk of recurrence and also contribute to better quality of life in survivors of adult cancers. 35, 36 Another important finding was that 1 in 3 teenage respondents indicated that cancer had disrupted their education. A diagnosis of cancer as an adolescent limits opportunities for educational or vocational advancement, 37 which, in turn, can contribute to poorer health outcomes 38 and possibly may limit life-long economic or employment opportunities. In addition, the pediatric literature suggests that time away from school as a result of treatment can have acute effects, such as a depression, poor self-esteem, and lack of interest, as well as more long-term effects, such as loss of purpose or difficulty re-engaging in educational pursuits. 39 Thus. this finding underscores the importance of finding ways to help younger AYAs stay engaged and plan for and attain their educational goals.
With regard to the negative impact of cancer on relationships, 1 in 4 teens (ages 15-20 years) reported that cancer had a negative impact on their relationship with their significant other. Furthermore, among young adults, 1 in 4 survivors ages 21 to 29 years and 1 in 5 survivors ages 30 to 39 years also reported a negative impact in this area. In the general population, poor relationships have been related to distress and poor quality of life 40 and likely have implications for social functioning in general.
Over 50% of survivors in all 3 age groups reported that cancer has had a negative impact on their ''plans for having children.'' With the possibility of infertility because of treatments like chemotherapy, radiation, and certain types of surgery, the American Society of Clinical Oncology consensus statement 41 indicates that oncologists should discuss fertility preservation options at the time of diagnosis and should refer patients to appropriate reproductive resources. Research has demonstrated that this topic is highly important to AYAs, 18 yet barriers to fertility preservation persist, and many physicians are reluctant to bring up this topic, often because of the fear of worrying their patients about the expense of egg and sperm storage or the lack of appropriate resources and guides to help their patients. 42 We also observed a significant impact on sexual function and intimate relationships in the younger group compared with the middle group, underscoring the importance of this understudied topic in survivorship research, particularly among AYAs.
In our study, a notable percentage of AYAs reported positive changes resulting from their cancer experience. Positive changes in relationships with different family members and friends were prevalent across the 3 age groups. This finding is highly salient when examined within the context of a previous study in which support from family and friends were identified as the most highly ranked supportive care need of the AYA group. 18 The broader social support literature also suggests improved health outcomes and better adjustment in AYAs with cancer who report high levels of social support. 43 Some AYAs reported positive changes in plans for their future as well as confidence in their ability to take care of their health. With respect to future planning, a diagnosis of cancer can lead to focused attention toward an individual's future goals and purpose, 23 particularly for younger adults who have a longer time horizon and have more opportunities to achieve desired goals. It is not uncommon for young adults with serious illnesses, including cancer, to re-examine aspects of their lives, such as work, education, and family, and make changes to progress to a new or better life. 44 The positive impact on their confidence in taking care of their health is important, because AYAs with cancer likely will be managing and monitoring their health for many years, and health competence has been positively associated with emotional, physical, social, and family well being in survivors of other cancers. 45 With the potential for recurrence or late or long-term side effects associated with their disease, it is heartening that approximately 40% of AYAs in the sample felt more confident. However, it is concerning that approximately 33% reported a negative impact on confidence in their ability to take care of their health. Future research is needed to better understand the factors that contribute to reporting more negative, as well as more positive, experiences, and to develop better interventions that prevent negative sequelae and promote positive adaptation and potential for personal growth.
This study has certain limitations. First, the lack of a control group limited our ability to disentangle which elements were developmental and which elements were because of cancer. The mostly uniform psychosocial impact of cancer across the 3 age groups provided some evidence that the impact had more to do with the cancer experience than development. Second, our life impact checklist was not designed to be used as a scale, which limited our ability to examine antecedents or outcomes of life impact. The measure also precluded our ability to determine whether cancer had both a positive impact and a negative impact within specific impact items. For example, cancer may have had a negative impact on some friendships but a positive impact on others. The measure was developed as a general gauge of attitude or perception of how cancer affected one's life. However, because of the lack of research in this area, our intention was to examine the breadth of psychosocial domains to identify areas for future research and follow-up. Third, the requirement that participants speak English as well as our overall response rate of 43% limits the generalizibility of our findings. Finally, as mentioned above, there was a bias toward nonparticipation by men, Hispanics, and nonHispanic blacks, which also limits the generalizibility of our study.
This population-based, multicenter study significantly contributes to the sparse body of research on the psychosocial impact of being diagnosed with cancer as an Original Article
